RNA interference-mediated inhibition of brain-derived neurotrophic factor expression increases cocaine's cytotoxicity in cultured cells.
Previous studies showed that cocaine exposure decreased brain-derived neurotrophic factor (BDNF) function and resulted in neuronal cell death. To investigate a role of BDNF in cocaine's cytotoxicity, an RNA interference (RNAi) approach was used. Transfection of neuroblastoma SK-N-AS cells or primary rat hippocampal neurons with the small double-stranded interfering RNA (siRNA) targeting BDNF mRNA, but not the scrambled siRNA, resulted in reductions in levels of BDNF mRNA and proteins by more than 70% in the transfected cells as compared with the control group, suggesting an RNAi-mediated, sequence-specific gene silencing. The results also showed that cocaine-induced cytotoxicity, assessed by the MTT (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazodium bromide) assay, was more pronounced in the cells transfected with the siRNA than in the cells transfected with the scrambled siRNA or in the cells treated with Lipofectamine 2000 alone (the control group), suggesting that inhibition of BDNF expression enhances cocaine's cytotoxicity. Together with previous studies showing that cocaine suppresses BDNF expression, the present data suggest that the drug-induced reduction of BDNF productions may make neurons more vulnerable to cocaine's toxic effects and precipitate cocaine-induced central nervous system damages.